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(57)Abstract: 

PURPOSE: To increase attaching strength of a bump 
electrode which is bumped and fixed to the flip chip for 
an integrated circuit device even if the bump electrode is 
miniaturized. 

CONSTITUTION: A V-shape recess 21 is provided in a 
semiconductor area 10 of a chip, and the semiconductor 
area including the surface is covered with an insulating 
film 22. On top of that a wiring film 23 of an integrated 
circuit is laid out. Then, a window is provided on a 
protecting film 24 covering a chip surface so as to 
expose the recess 21 and the wiring film 23. The window 
part is coated with a thin metal base film 25 connected 
with the wiring film 23. On top of that, a projecting metal 
26 for a bump electrode 20 is bumped and fixed by 
electroplating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bump electrode for integrated circuit devices characterized by providing the following. 
The hollow dug deep in the shape of V character in the semiconductor region of the bump electrode 
bottom. It is a wrap insulator layer about the front face of a semiconductor region including this hollow. 
The wiring film of the metal which was arranged on the insulator layer and connected with the 
integrated circuit. The salient metal which protruded with electrolysis plating on the thin metaled ground 
film which was made to expose in an aperture only the predetermined range and hollow of a wiring film 
in which a bump electrode should be prepared, and was prepared so that the window part of a wrap 
protective coat and this protective coat might be covered and the front face of an integrated circuit 
device might be connected with a wiring film, and the ground film. 

[Claim 2] The bump electrode for integrated circuit devices characterized by carrying out the depth of a 
hollow to more than of the same grade with opening width of face in a bump electrode according to 
claim 1. 

[Claim 3] The bump electrode for integrated circuit devices characterized by setting width of face of the 
root of a salient metal to 30 micrometers or less in a bump electrode according to claim 1. 



[Translation done ] 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the small bump electrode or salient electrode which 

protrudes on the chip in order to connect an integrated circuit device with the exterior. 

[0002] 

[Description of the Prior Art] Although rationalization of the mounting gestalt at the time of including it 
in various electronic circuitries and electronic instruments with remarkable progress of the high 
integration technology of semiconductor integrated circuit equipment in recent years, and the reduction 
of time and effort and reduction of a space which especially mounting takes have come to be required 
Mounting with a chip state is more advantageous rather than mounting, after once containing the chip of 
an integrated circuit device to a plastic package etc. as everyone knows. For this reason, the so-called 
flip chip which made the above-mentioned bump electrode protrude on the electronic instruments mass- 
produced has come to be adopted widely. Although it is known well, the conventional typical structure 
of this bump electrode is explained briefly [ below ] with reference to drawing 5 . 
[0003] Drawing 5 shows the state where the bump electrode 20 of solder protmded on the 
semiconductor region 10 of the chip of an integrated circuit device, in a cross section. The wiring film 
23 of aluminum connected with the integrated circuit made in the semiconductor region 10 is arranged 
in the insulator layer 22 bottom, such as a wrap silicon oxide, in the front face of a semiconductor region 
10, in order to form the bump electrode 20 on the edge, opening of the aperture is carried out for the 
wiring film 23 to the protective coats 24, such as a wrap silicon nitride, and the wiring film 23 is 
exposed. After covering this window part first with the ground film 25 of the very thin metal which 
consists of titanium or copper, the salient metal 26 is grown up into predetermined height by the 
electrolysis galvanizing method, and it considers as the bump electrode 20 which is made to carry out 
melting of the solder of the salient metal 26 by short-time heating, and has a radius of circle at a nose of 
cam in this example. 

[0004] In mounting of a flip chip equipped with this bump electrode 20, it places on the mounting other 
party with the posture which turned the front face to the bottom, for example contrary to drawing 5 , 
where the nose of cam of the bump electrode 20 is contacted to the other party's conductor, it heats, and 
soldering junction of the solder of the salient metal 26 is carried out at a conductor. Since the fixation 
and connection to the mounting other party of a flip chip are simultaneously achieved by this, the time 
and effort which mounting work takes can be saved, and a mounting space can be reduced to the 
minimum. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, while the chip size of an integrated circuit 
device is reduced by progress of high integration, it is in the inclination which the number of circuits 
incorporated in a chip also increases, and the number of external nodes increases, and in a certain kind 
of integrated circuit device, the need of arranging hundreds of bump electrodes in several mm chip of an 
angle came out. For this reason, the former Although it is necessary to set to 30 micrometers or less size 
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of the bump electrode which was about 100-micrometer a path or an angle, when it miniaturizes, there is 
a problem to the chip of a root to which it attaches in or a bonding strength falls, 
[0006] That is, it becomes easy to exfoliate by the slight external force which an actual bonding strength 
falls further since the reliability of both the film adhesion that the area of the root will drop to about 1/10 
if the bump electrode of the diameter of lOOmicrometer is set to 30 micrometers, intensity falls by 1 
figure only by it, and also are between the salient metal 20 of drawing 5 and a semiconductor region 10 
falls, and is applied at the time of mounting etc. simply. 

[0007] Thus, since strengthening of the intensity of the root of a bump electrode is high integration of an 
integrated circuit device with many external connection, this invention aims at raising the installation 
intensity to the semiconductor chip of a bump electrode from a required situation. 
[0008] 

[Means for Solving the Problem] In the bump electrode by this invention, a hollow is dug deep in the 
shape of V character in the semiconductor region of the bottom. Are wearing the front face of a 
semiconductor region including this hollow by the insulator layer, and the wiring film of the metal 
connected with the integrated circuit on the insulator layer is arranged. Only the connection place and 
hollow with the exterior of a wiring film are exposed in an aperture, and the front face of an integrated 
circuit device is worn by the protective coat, it covers by the ground film of a thin metal so that the 
window part of this protective coat may be connected with a wiring film, and the above-mentioned 
purpose is attained by protruding a salient metal with electrolysis plating on a ground film. 
[0009] In addition, the depth of the hollow of the shape of V above-mentioned character is desirable 
when carrying out to more than of the same grade with the opening width of face raises the installation 
intensity of a bump electrode. Sufficient effect which usually raises installation intensity because the 
effective-area product of this hollow carries out to 25% or more of the area of the root of a bump 
electrode is acquired. Moreover, when a bump electrode is especially small, it is advantageous to 
consider as the structure which excluded the wiring film in a hollow. As for the bump electrode by this 
this invention, it is advantageous especially to apply, when the root width of face is 30 micrometers or 
less as mentioned above. 
[0010] 

[Function] Since it depends for this invention on the adhesion in the flat side of the film which has the 
installation intensity to the semiconductor region of the salient metal of the conventional bump electrode 
among both, It is what noted that the cause of the problem was in the point which the exfoliation force 
commits chiefly to this flat faying surface when especially external force is received in a longitudinal 
direction. By protruding a salient metal on the hollow dug deep in the shape of V character in the 
semiconductor region so that it might say the composition of the preceding clause It succeeds in raising 
1 or more figures of intensity of the root of a bump electrode conventionally by making it compressive 
force surely applied the film of the bottom, and between films by everything but the exfoliation force, 
when lateral external force is applied to a salient metal, and extending the area of a faying surface or the 
acceptance side of external force by the hollow. 

[001 1] That is, since above-mentioned compressive force mainly works as the reaction force to the 
angular-moment force applied to a salient metal by longitudinal direction external force, the reaction 
force by the exfoliation force is very slight and it ends, in the bump electrode of this invention, the 
intensity to exfoliation of the root can be improved sharply. Moreover, although a lengthwise pressure is 
applied to a salient metal, of course at the time of mounting of a flip chip, since the area of the 
acceptance side over it spreads by the hollow as mentioned above, the intensity of the root of a bump 
electrode to this lengthwise external force also improves conventionally. 
[0012] 

[Example] Hereafter, the example of this invention is explained with reference to drawing. Since the 
same sign is given to the portion corresponding to [ are a different cross section of an example of the 
bump electrode of this invention, and ] these drawings, by the cross section corresponding to drawing.5 
of the former [ drauingj. ] of the example of the bump electrode of this invention, the cross section with 
which drawing 2 illustrates the manufacture method, tiie important section expanded sectional view of 
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the chip of an integrated circuit device in which drawing 3 shows the example of application, and 
drawing 4 , explanation of a duplication portion is given to omit suitably. 

[0013] In the example of .dra\ying.l. , solder is used for the salient metal 26 of the bump electrode 20, 
and, as for the size, height is set to 20-25 micrometers at the root at the diameter of 25-30 micrometer, or 
an angle. A different point from conventional drawing 5 is that a hollow 21 is dug deep in the shape of 
V character like illustration in a semiconductor region 10, and the salient metal 26 of the bump electrode 
20 protrudes on it. It is good that this hoUow 21 is of the same grade as the path of opening or width of 
face in 25% or more of the root area of the salient metal 60, or digs the area of opening of the upper part 
deep for the depth to it at large ** a little, for example, the diameter of 1 5-20 micrometer or an angle, 
and the depth are set to 1 5-25 micrometers for up opening in this example. 

[0014] Opening of the aperture is carried out so that the wiring film 23 may be exposed in the range 
which the structure of the bump electrode 20 except this hollow 2 1 is the same as usual, the front face of 
a semiconductor region 10 is being wom by the insulator layer 22 including the front face of a hollow 
21, it is arranged, including the inside of a hollow 21 at the example of illustration of the metaled wiring 
film 23 on it, and a protective coat 24 is further put on it, and should form the bump electrode 20. It is 
prepared so that the ground film 25 of a thin metal may connect with the wiring film 23 within this 
aperture, and the salient metal 26 of solder protrudes with electrolysis plating on it. 
[0015] Subsequently, the point which makes the bump electrode 20 of the structure of drawing 1 with 
reference to drawing 2 is explained. Drawing 2 (a) The state where the hollow 21 was dug deep from the 
front face of a semiconductor region 10 is shown. It is good to use the plasma etching method and the 
reactive-ion-etching method for this hollow 21 digging deep, and it contains oxygen as reactant gas. CF4 
and SF6 A hollow 21 can be deeply dug deep in the side configuration of the shape of V exact character 
of a strong inclination by setting gas pressure and plasma power as anisotropic etching conditions using 
mixed gas. in addition, this hollow 21 ~ digging deep - before making an integrated circuit to a 
semiconductor region 10, it is desirable to carry out beforehand and to place 
[0016] .Drawing 2 (b) It is usually the insulator layer 22 of a silicon oxide to the front face of a 
semiconductor region 1 first 1-1.5 It attaches by mum thickness and is on the front face. 0.5-1.5 The 
wiring film 23 of the aluminum of the thickness of mum is arranged by the predetermined circuit 
pattern. Subsequently, the edge of the wiring film 23 which forms the protective coats 24, such as a 
silicon nitride, by CVD to 1-2-micrometer thickness, carries out opening of the aperture 24a to this by 
the dry etchmg method, and includes the inside of a hollow 21 is exposed, and it considers as the state of 
illustration. Drawing 2 (c) The state where the ground film 25 was formed on the whole surface is 
shown. Like usually, this ground film 25 is used as a two-layer film, and titanium as bottom ground film 
25a in this example 0.2-0.5 To the thickness of mum Copper is 1-1.5 as top ground film 25b. 
Membranes are formed by the thickness of mum by the spatter, respectively. 
[0017] drawing - (d) The state where the salient metal 26 was protruded with electrolysis plating is 
shown. After carrying out patterning of the top ground film 25b of the ground film 25 to the salient 
metals 26 by photo etching first, the aperture in which the spin coat of the photoresist film 30 is carried 
out, and only top ground film 25b is exposed according to a photograph process breaks, and it makes 
grow up alternatively on top ground film 25b like illustration of the salient metal 26 with the electrolysis 
plating which uses this photoresist film 30 as a mask film, and makes bottom ground film 25a the 
plating electrode layer of a negative side It considers as the state which a radius of circle is given at the 
nose of cam, and shows in drawing.!, by removing the photoresist film 30, and etching removing bottom 
ground film 25a except for the bottom portion of top ground film 25b henceforth, and fusing the salient 
metal 26 by short-time heating as mentioned above. 

[0018] thus, even when small, the intensity of the root to the external force concerning in-every- 
direction both directions can be high 1 or more figures as mentioned above than before, can boil 
markedly the trouble which exfoliates by the pressure and shock it is easy to be shocked at the time of 
transportation of a chip, and mounting, or receives an injury, and can make it decrease in the bump 
electrode 20 of the structure of drawing..! which protrudes on the chip of an integrated circuit device 
Moreover, drawing 2 (d) An electrolysis plater is set behind and it is the etch residue of bottom ground 
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film 25a 100 kg/cm2 In the result of the experiment removed by the high-pressure jet stream, in spite of 
having applied the remarkable pressure to the salient metal 26 at the longitudinal direction, it is proved 
that there is no ablation of the bump electrode 20 almost. 

[0019] the example of application which included the bump electrode 20 of draMngJ. in dra\ving3 at 
the integrated circuit device - the - an enlarged section shows a part The semiconductor regic^^^^ 10 of 
the wafer in this example of application is what difftised the junction isolation layer 13 of p form in the 
periphery section of each chip which an epitaxial layer 12 should be grown up with n form, and should 
form the bump electrode 20 on the substrate 1 1 of p form. In the surface section of an epitaxial layer 12, 
the p form layer 14 and the n form layer 15 for integrated circuits are spread, as shown in drawing, and ' 
the wiring film 23 arranged on the insulator layer 22 is connected with the p form layer 14. Although the 
bump electrode 20 linked to this wiring fihn 23 is made into narrow root width of face of about 30 
micrometers stated to the cross direction of drawing that it can arrange in the narrowest possible pitch by 
drawing 1 , in this example of application, in order to raise current capacity, it is formed in the 
longitudinal direction of a view at large root width of face of 60 micrometers, and, for this reason, a 
hollow 21 is also dug deep by the longitudinal direction of drawing in the shape of [ of a little long and 
slender rectangle cross section ] V character. 

[0020] In addition, although an integrated circuit device is examined after wafer process killing like 
usually, since it will become difficult to contact tiie needle of the probe for an examination if tiie bump 
electrode 20 is miniaturized below in the diameter grade of 50 micrometer by this invention, in the 
example of application of this drawing 3 , the connection pad 40 for an examination connected witii the 
bump electi-ode 20 is formed. In case this connection pad 40 isolates a wafer for a chip, it is made from 
tiie size of quite larger **, for example, 80-micrometer angle, than the bump electi-ode 20 using the so- 
called area of the scribe zone for carrying out a scribe. For this reason, the edge of the wiring film 23 is 
bulged, this is exposed in the aperture which ended in tiie protective coat 24, and it considers as tiie 
connection pad 40. 

[0021] A cross section shows the example which is suitable for drawnng 4 miniaturizing furtiier tiie 
bump electrode 20 of small current capacity using gold or copper ratiier tiian tiie case of drawing 1 to tiie 
salient metal 26. Since the opening width of face of a hollow 21 is set to 10-15 micrometers when 
setting widtii of face of tiie root of tiiis bump electrode 20 to about 20 micrometers, in tiie example of 
this .drawing.4. , tiie wiring film 23 in a hollow 21 is excluded, and it is arranged only around it. The 
ground film 25 is formed also in a hollow 21 so that it may connect with this wiring film 23, of course, 
and gold and copper for salient metal 26 grow by tiie electrolysis galvanizing metiiod on it. The salient 
metal 26 becomes the form where it was firmly planted so to speak in the hollow 21, and the high 
installation intensity to a semiconductor region 10 is obtained by tiiis. In addition, PARAJUUMU etc. is 
used for the top ground film in the ground film 21 in tiie case of this example, and the tiiickness is 
tiiinner tiian tiie case of drawing. !. . 0.4-0.6 Considering as mum grade is good. The stiuctiire of tiie 
example of tiiis dramng.3. is advantageous when making tiie bump electi-ode 20 into tiie size of about 20 
micrometers or less. 
[0022] 

[Effect of tiie Invention] In tiie bump electi-ode by tiiis invention, a hollow is dug deep in the shape of V 
character in the semiconductor region of tiie boti:om as above. Are wearing the front face of a 
semiconductor region including tiiis hollow by the insulator layer, and tiie wiring film of tiie metal 
connected witii the integrated circuit on it is arranged. Since expose tiie external connection place and 
hollow in an aperture, and tiie front face of an integrated circuit device is worn by tiie protective coat, it 
covers by the ground fdm of a tiiin metal so tiiat a window part may be connected with a wiring film,' 
and the salient metal was made to protrude by the electrolysis galvanizing method on a ground film ' 
When especially external force is applied to a salient metal at a longitudinal direction, tiie compressive 
force other than tiie ablation force is surely applied tiie film of the bottom, and between films. And tiie 
area of a faying surface or the acceptance side of external force spreads, tiie root intensity of a bump 
electrode improves by 1 or more figures conventionally, and root intensity of tiie part in which tiie area 
of a peach acceptance side spreads to lengthwise external force improves. 
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[0023] offer of an integrated circuit device with an effect especially apply this invention to the small 
bump electrode for flip chips with many external nodes, and high [ this invention ] and the high degree 
of mtegration which made it possible to raise the installation intensity to the chip of the bump electrode 
which was **** on high integration from the former, and to reduce the size of the root to 30 
micrometers or less, and arranged hundreds of bump electrodes for the small chip of several mm angle is 
enabled ~ it is . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
da m ages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the small bump electrode or salient electrode which 
protrudes on the chip in order to connect an integrated circuit device with the exterior. 



[Translation done.] 
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PRIOR ART 



description of the Prior Art] Although rationalization of the mounting gestalt at the time of including it 
in various electronic circuitries and electronic instruments with remarkable progress of the high 
integration technology of semiconductor integrated circuit equipment in recent years, and the reduction 
of time and effort and reduction of a space which especially mounting takes have come to be required 
Mounting with a chip state is more advantageous rather than mounting, after once containing the chip of 
an integrated circuit device to a plastic package etc, as everyone knows. For this reason, the so-called 
flip chip which made the above-mentioned bump electrode protrude on the electronic instruments mass- 
produced has come to be adopted widely. Although it is known well, the conventional typical structure 
of this bump electrode is explained briefly [ below ] with reference to drawi ng 5 . 
[0003] Drawing 5 shows the state where the bump electrode 20 of solder protruded on the 
semiconductor region 10 of the chip of an integrated circuit device, in a cross section. The wiring film 
23 of aluminum connected with the integrated circuit made in the semiconductor region 10 is arranged 
in the insulator layer 22 bottom, such as a wrap silicon oxide, in the front face of a semiconductor region 
10, in order to form the bump electrode 20 on the edge, opening of the aperture is carried out for the 
wiring film 23 to the protective coats 24, such as a wrap silicon nitride, and the wiring film 23 is 
exposed. After covering this window part first with the ground film 25 of the very thin metal which 
consists of titanium or copper, the salient metal 26 is grown up into predetermined height by the 
electrolysis galvanizing method, and it considers as the bump electrode 20 which is made to carry out 
melting of the solder of the salient metal 26 by short-time heating, and has a radius of circle at a nose of 
cam in this example. 

[0004] In mounting of a flip chip equipped with this bump electrode 20, it places on the mounting other 
party with the posture which turned the front face to the bottom, for example contrary to drawing 5 , 
where the nose of cam of the bump electrode 20 is contacted to the other party's conductor, it heats, and 
soldering junction of the solder of the saUent metal 26 is carried out at a conductor. Since Ihe fixation 
and connection to the mounting other party of a flip chip are simultaneously achieved by this, the time 
and effort which mounting work takes can be saved, and a mounting space can be reduced to the 
minimum. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the bump electrode by this invention, a hollow is dug deep in the shape of V 
character in the semiconductor region of the bottom as above. Are wearing the front face of a 
semiconductor region including this hollow by the insulator layer, and the wiring film of the metal 
connected with the integrated circuit on it is arranged. Since expose the external connection place and 
hollow in an aperture, and the front face of an integrated circuit device is worn by the protective coat, it 
covers by the ground film of a thin metal so that a window part may be connected with a wiring film,' 
and the salient metal was made to protrude by the electrolysis galvanizing method on a ground film. ' 
When especially external force is applied to a salient metal at a longitudinal direction, the compressive 
force other than the ablation force is surely applied the film of the bottom, and between films, and the 
area of a faying surface or the acceptance side of external force spreads, the root intensity of a bump 
electrode improves by 1 or more figures conventionally, and root intensity of the part in which the area 
of a peach acceptance side spreads to lengthwise external force improves. 

[0023] offer of an integrated circuit device with an effect especially apply this invention to the small 
bump electrode for flip chips with many external nodes, and high [ this invention ] and the high degree 
of integration which made it possible to raise the installation intensity to the chip of the bump electrode 
which was **** on high integration from the former, and to reduce the size of the root to 30 
micrometers or less, and arranged hundreds of bump electrodes for the small chip of several mm angle is 
enabled -- it is . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, while the chip size of an integrated circuit 
device is reduced by progress of high integration, it is in the inclination which the number of circuits 
mcorporated in a chip also increases, and the number of external nodes increases, and in a certain kind 
of integrated circuit device, the need of arranging hundreds of bump electrodes in several mm chip of an 
angle came out. For this reason, the former Although it is necessary to set to 30 micrometers or less size 
of the bump electrode which was about 100 -micrometer a path or an angle, when it miniaturizes, there is 
a problem to the chip of a root to which it attaches in or a bonding strength falls. 
[0006] That is, it becomes easy to exfoliate by the slight external force which an actual bonding strength 
falls further since the reliability of both the film adhesion that the area of the root will drop to about 1/10 
if the bump electrode of the diameter of lOOmicrometer is set to 30 micrometers, intensity falls by 1 
figure only by it, and also are between the salient metal 20 of . drawing.?., and a semiconductor region 10 
falls, and is applied at the time of mounting etc. simply. 

[0007] Thus, since strengthening of the intensity of the root of a bump electrode is high integration of an 
integrated circuit device with many external connection, this invention aims at raising the installation 
intensity to the semiconductor chip of a bump electrode from a required situation. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In the bump electrode by this invention, a hollow is dug deep in the 
shape of V character in the semiconductor region of the bottom. Are wearing the front face of a 
semiconductor region including this hollow by the insulator layer, and the wiring film of the metal 
connected with the integrated circuit on the insulator layer is arranged. Only the connection place and 
hollow with the exterior of a wiring film are exposed in an aperture, and the front face of an integrated 
circuit device is worn by the protective coat, it covers by the ground film of a thin metal so that the 
window part of this protective coat may be connected with a wiring film, and the above-mentioned 
purpose is attained by protruding a salient metal with electrolysis plating on a ground film. 
[0009] In addition, the depth of the hollow of the shape of V above-mentioned character is desirable 
when carrying out to more than of the same grade with the opening width of face raises the installation 
intensity of a bump electrode. Sufficient effect which usually raises installation intensity because the 
effective-area product of this hollow carries out to 25% or more of the area of the root of a bump 
electrode is acquired. Moreover, when a bump electrode is especially small, it is advantageous to 
consider as the structure which excluded the wiring film in a hollow. As for the bump electrode by this 
this invention, it is advantageous especially to apply, when the root width of face is 30 micrometers or 
less as mentioned above. 
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OPERATION 



[Function] In this invention, since it depended on the adhesion in the flat side of the film which has the 
installation intensity to the semiconductor region of the salient metal of the conventional bump electrode 
among both, when especially external force was received in a longitudinal direction, it noted that the 
cause of the problem was in the point which the exfoliation force commits chiefly to this flat faying 
surface. Therefore, by protruding a salient metal on the hollow dug deep in the shape of V character in 
the semiconductor region so that it might say the composition of the preceding clause It succeeds in 
raising 1 or more figures of intensity of the root of a bump electrode conventionally by making it 
compressive force surely applied the film of the bottom, and between films by everything but the 
ablation force, when lateral external force is applied to a salient metal, and extending the area of a faying 
surface or the acceptance side of external force by the hollow. 

[001 1] That is, since above-mentioned compressive force mainly works as the reaction force to the 
angular-moment force applied to a salient metal by longitudinal direction external force, the reaction 
force by the exfoliation force is very slight and it ends, in the bump electrode of this invention, the 
intensity to exfoUation of the root can be improved sharply. Moreover, although a lengthwise pressure is 
applied to a salient metal, of course at the time of mounting of a flip chip, since the area of the 
acceptance side over it spreads by the hollow as mentioned above, the intensity of the root of a bump 
electrode to this lengthwise external force also improves conventionally. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to drawing. Since the 
same sign is given to the portion corresponding to [ are a different cross section of an example of the 
bump electrode of this invention, and ] these drawang 5 by the cross section corresponding to drawing 5 
of the former [ drawing 1 ] of the example of the bump electrode of this invention, the cross section with 
which drawing 2 illustrates the manufacture method, the important section expanded sectional view of 
the chip of an integrated circuit device in which drawing 3 shows the example of application, and 
drawing 4 , explanation of a duplication portion is given to omit suitably. 

[0013] In the example of drawing 1 , solder is used for the salient metal 26 of the bump electrode 20, 
and, as for the size, height is set to 20-25 micrometers at the root at the diameter of 25-30 micrometer, or 
an angle. A different point from conventional drawing 5 is that a hollow 21 is dug deep in the shape of 
V character like illustration in a semiconductor region 10, and the salient metal 26 of the bump electrode 
20 protrudes on it. It is good that this hollow 21 is of the same grade as the path of opening or width of 
face in 25% or more of the root area of the salient metal 60, or digs the area of opening of the upper part 
deep for the depth to it at large ** a little, for example, the diameter of 15-20 micrometer or an angle, 
and the depth are set to 15-25 micrometers for up opening in this example. 

[0014] Opening of the aperture is carried out so that the wiring film 23 may be exposed in the range 
which the structure of the bump electrode 20 except this hollow 21 is the same as usual, the front face of 
a semiconductor region 10 is being worn by the insulator layer 22 including the front face of a hollow 
21, it is arranged, including the inside of a hollow 21 at the example of illustration of the metaled wiring 
film 23 on it, and a protective coat 24 is further put on it, and should form the bump electrode 20. It is 
prepared so that the ground film 25 of a thin metal may connect with the wiring film 23 within this 
aperture, and the salient metal 26 of solder protrudes with electrolysis plating on it. 
[0015] Subsequently, the point which makes the bump electrode 20 of the structure of drawingj. with 
reference to drawing 2 is explained. .Drawing.2 (a) The state where the hollow 21 was dug deep from the 
front face of a semiconductor region 10 is shown. It is good to use the plasma etching method and the 
reactive-ion-etching method for this hollow 21 digging deep, and it contains oxygen as reactant gas. CF4 
and SF6 A hollow 21 can be deeply dug deep in the side configuration of the shape of V exact character 
of a strong inclination by setting gas pressure and plasma power as anisotropic etching conditions using 
mixed gas. in addition, this hollow 21 - digging deep - before making an integrated circuit to a 
semiconductor region 10, it is desirable to carry out beforehand and to place 
[0016] Drawing. 2 (b) It is usually the insulator layer 22 of a silicon oxide to the front face of a 
semiconductor region 1 first 1-1.5 It attaches by mum thickness and is on the front face. 0.5-1.5 The 
wiring film 23 of the aluminum of the thickness of mum is arranged by the predetermined circuit 
pattern. Subsequently, the edge of the wiring film 23 which forms the protective coats 24, such as a 
silicon nitride, by CVD to 1-2-micrometer thickness, carries out opening of the aperture 24a to this by 
the dry etching method, and includes the inside of a hollow 21 is exposed, and it considers as the state of 
illustration. Drawing 2 (c) The state where the ground film 25 was formed on the whole surface is 
shown. Like usually, this ground film 25 is used as a two-layer film, and titanium as bottom ground film 
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25a in this example 0.2-0.5 To the thickness of mum Copper is 1-1 .5 as top ground film 25b. 
Membranes are formed by the thickness of mum by the spatter, respectively, 
[0017] drawing - (d) The state where the salient metal 26 was protruded with electrolysis plating is 
shown. After carrying out patterning of the top ground film 25b of the ground film 25 to the salient 
metals 26 by photo etching first, the aperture in which the spin coat of the photoresist film 30 is carried 
out, and only top ground film 25b is exposed according to a photograph process breaks, and it makes 
grow up alternatively on top ground film 25b like illustration of the salient metal 26 with the electrolysis 
plating which uses this photoresist film 30 as a mask film, and makes bottom ground film 25a the 
plating electrode layer of a negative side It considers as the state which a radius of circle is given at the 
nose of cam, and shows in ,drawiag„L by removing the photoresist film 30, and etching removing bottom 
ground film 25a except for the bottom portion of top ground film 25b henceforth, and fiising the salient 
metal 26 by short-time heating as mentioned above. 

[0018] thus, even when small, the intensity of the root to the external force concerning in-every- 
direction both directions can be high 1 or more figures as mentioned above than before, can boil 
markedly the trouble which exfoliates by the pressure and shock it is easy to be shocked at the time of 
transportation of a chip, and mounting, or receives damage, and can make it decrease in the bump 
electrode 20 of the structure of drawing. 1 which protrudes on the chip of an integrated circuit device 
Moreover, drawing 2 (d) An electrolysis plater is set behind and it is the etch residue of bottom ground 
film 25a 100 kg/cm2 In the result of the experiment removed by the high-pressure jet stream, in spite of 
having applied the remarkable pressure to tihe salient metal 26 at the longitudinal direction, it is proved 
that there is no exfoliation of the bump electrode 20 almost. 

[0019] the example of application which included the bump electrode 20 of drawing 1 in drawing 3 at 
the integrated circuit device ~ the ~ an enlarged section shows a part The semiconductor region 10 of 
the wafer in this example of application is what diffused the junction isolation layer 13 of p form in the 
periphery section of each chip which an epitaxial layer 12 should be grown up with n form, and should 
form the bump electrode 20 on the substrate 1 1 of p form. In the surface section of an epitaxial layer 12, 
the p form layer 14 and the n form layer 15 for integrated circuits are spread, as shown in drawing, and 
the wiring film 23 arranged on the insulator layer 22 is connected with the p form layer 14. Although the 
bump electrode 20 linked to this wiring film 23 is made into narrow root width of face of about 30 
micrometers stated to the cross direction of drawing that it can arrange in the narrowest possible pitch by 
drawing 1 , in this example of application, in order to raise current capacity, it is formed in the 
longitudinal direction of a view at latus root width of face of 60 micrometers, and, for this reason, a 
hollow 21 is also dug deep by the longitudinal direction of drawing in the shape of [ of a little long and 
slender rectangle-cross section ] V character. 

[0020] In addition, although an integrated circuit device is examined after wafer process killing like 
usually, since it will become difficult to contact the needle of the probe for an examination if the bump 
electrode 20 is miniaturized below in the diameter grade of 50 micrometer by this invention, in the 
example of application of this drawing 3 , the connection pad 40 for an examination connected with the 
bump electrode 20 is formed. In case this connection pad 40 isolates a wafer for a chip, it is made from 
the size of quite larger **, for example, 80-micrometer angle, than the bump electrode 20 using the so- 
called area of the scribe zone for carrying out a scribe. For this reason, the edge of the wiring film 23 is 
bulged, this is exposed in the aperture which ended in the protective coat 24, and it considers as the 
connection pad 40. 

[0021] A cross section shows the example which is suitable for drawing 4 miniaturizing further the 
bump electrode 20 of small current capacity using gold or copper rather than the case of drawing 1 to the 
salient metal 26. Since the opening width of face of a hollow 21 is set to 10-15 micrometers when 
setting width of face of the root of this bump electrode 20 to about 20 micrometers, in the example of 
this drawing 4 , the wiring film 23 in a hollow 21 is excluded, and it is arranged only around it. The 
ground film 25 is formed also in a hollow 21 so that it may connect with this wiring film 23, of course, 
and gold and copper for salient metal 26 grow by the electrolysis galvanizing method on it. The salient 
metal 26 becomes the form where it was firmly planted so to speak in the hollow 21, and the high 
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installation intensity to a semiconductor region 10 is obtained by this. In addition, PARAJUUMU etc. is 
used for the top ground film in the ground film 21 in the case of this example, and the thickness is 
thinner than the case of drawing.1 . 0.4-0.6 Considering as mum grade is good. The structure of the 
example of this drawngj. is advantageous when making the bump electrode 20 into the size of about 20 
micrometers or less. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the example of the bump electrode of this invention. 
[Drawing 2] It is the cross section which illustrates the manufacture method of the bump electrode of 
drawn g 1 , and is this drawing (a). A hollow digs deep and they are a next state and this drawing (b). 
The state before covering of a ground film, and this drawing (c) The state after covering of a ground 
film, and this drawing (d) The state after the electrolysis plating of a salient metal is shown, respectively. 

li>L3wjjig,l] It is the important section expanded sectional view of a flip chip showing the example of 

application to the integrated circuit device of the bump electrode of drawing 1 . 

[Drav>nng4] It is the cross section of an example with which the bump electrodes of this invention 

differ. 

.[Drawing.5J. It is the cross section of the conventional bump electrode. 
[Description of Notations] 

10 Chip of Integrated Circuit Device, or Semiconductor Region of Wafer 

20 Bump Electrode 

21 Hollow 

22 Insulator Layer 

23 Wiring Film 

24 Protective Coat 

25 Ground Film 

25a Bottom ground film 
25b Top ground film 

26 Salient Metal 

30 Photoresist Fihn as a Mask for Electrolysis Plating 
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DRAWINGS 




Prawing 1] 



IT)rawing4] 



|20 




[Drawing 5] 




[Drawing 2] 
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ABSTRACT: 

PURPOSE: To increase attaching strength of a bump electrode which is 
bunped 

and fixed to the flip chip for an integrated circuit device even if the bump 
electrode is miniaturized. 
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CONSTITUTION: A V-shape recess 21 is provided in a semiconductor 
area 10 of 

a chip, and the semiconductor area including the surface is covered with an 
insulating fihn 22. On top of that a wiring fihn 23 of an integrated circuit 
is laid out. Then, a window is provided on a protecting fihn 24 covering a 
chip surface so as to expose the recess 21 and the wiring fihn 23. The 
window 

part is coated with a thin metal base fihn 25 connected with the wiring fihn 
23. On top of that, a projecting metal 26 for a bump electrode 20 is bumped 
and fixed by electroplating. 
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